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Conclusions: 1. Detectable contrast peak by CEUS was associated with
lower KOOS indices
2. Detectable arrival time correlated with number of synovial blood vessels
3. In some patients CEUS and PDU can offer discrepant results. Further
investigation is needed in cases of longer AT (> 30 sec) when CEUS might
be more informative than PDU in detection of low blood ﬂow
4. Using CEUS and performing time/intensity analysis enables to differenti-
ate states of increased vascularity in the KOA
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Purpose: Grading radiographic osteoarthritis (OA) on an ordinal scale
commonly results in low sensitivity to change. Measurement of separate
radiographic OA features on a continuous scale using Knee Images Dig-
ital Analysis (KIDA) theoretically enables more precise measurement and
greater sensitivity to change. The longitudinal Cohort Hip & Cohort Knee
(CHECK) evaluates radiographic progression early in OA. The objective of
this study was to determine whether the sensitivity to change was greater
by using KIDA than by using ordinal grading according to the Altman atlas.
Methods: Sensitivity to change was determined by calculation of the small-
est detectable difference (SDD), which is a measure for the variability of the
radiographic procedure and digital analysis. SDD was determined for the
KIDA measures of the joint space narrowing (JSN; lateral and medial), os-
teophyte area (lateral and medial femur, lateral and medial tibia), and bone
density (BD; lateral femur and medial tibia). Since no repeated radiographs
were available, subsets of unchanged radiographic pairs from baseline to 2
year follow-up were selected based on an Altman grade of 0 at both time
points. Radiographic pairs were selected from 1002 CHECK participants
(2004 knees) for the JSN, osteophyte, and BD parameters separately (313,
303, and 213 pairs respectively). Next, of all CHECK participants available
baseline and follow-up radiographic pairs were evaluated. The percentage
of pairs changing on the radiographic parameters was determined for
KIDA, deﬁned as a change larger than the SDD, and for the Altman atlas
deﬁned as a change of at least one grade. Further, for each parameter
radiographic pairs with a change on KIDA and/or Altman were evaluated
using cross-tabulations.
Results: The SDD was on average 1.8mm for JSN, 3.4mm2 for osteophyte
area, and 11.6mmAl equivalents for BD parameters. Using KIDA, an average
increase in OA features was found in 6.4% (JSN), 7.6% (osteophyte), and
3.5% (BD) of radiographic pairs. Using Altman, an increase in OA severity
was found in 7.4% (JSN), 7.5% (osteophyte), and 0.8% (BD) of pairs. Inter-
estingly, of the radiographic pairs with a change, only a small percentage
changed both on KIDA and Altman grading, and a substantial percentage
changed on either KIDA or Altman. E.g. for medial JSN 17% of radiographic
pairs changed on KIDA and Altman, 38% changed only on KIDA, and 44%
changed on Altman only. Agreement was 10% for osteophyte, and 0% for
BD parameters.
Conclusion: Sensitivity to change of KIDA is comparable to Altman grading
in participants with early OA and relatively short follow-up, despite the
measurement on a continuous scale with KIDA. Importantly, KIDA and
Altman grading identiﬁed different OA progressors. The latter needs thor-
ough evaluation and might involve the quality of radiographic procedures
leading to non-comparative radiographs over time.
Sponsor: CHECK is initiated by the Dutch Arthritis Association.
Diclosure Statement: No conﬂict of interest.
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Purpose: Bone marrow lesions (BMLs) are an important source of symp-
toms and risk for disease progression in osteoarthritis (OA). Prior studies
have suggested increased bone remodeling within these lesions. The ob-
jective of this study was to begin to test the hypothesis that BMLs in
OA knees result from microfracture of pathologic bone with subsequent
remodeling associated with secondary bone healing. Speciﬁcally, bone
remodeling in BMLs was characterized histologically and presence and
activity of osteoclasts in BMLs were histochemically evaluated.
Methods: Magnetic resonance imaging (MRI): Fourteen patients with pre-
dominantly medial compartment osteoarthritis scheduled for total knee
replacement (TKR) underwent MRI identiﬁcation and localization of tibial
bone marrow lesions on the affected knee prior to TKR using a GE 1.5T
scanner with a dedicated extremity coil. An axial map of the tibial plateau
was made delineating the precise location of the bone marrow lesion and
to clearly identify a location of non lesion bone.
Hemotoxylin and eosin (H&E) staining: Surgically excised tibial plateaus
were paraformaldehyde ﬁxed, EDTA decalciﬁed, paraﬃn embedded, and
sectioned. H&E staining was performed to qualitatively evaluate for active
bone remodeling, endochondral ossiﬁcation, and distribution of lesions.
Osteoclastic bone resorption: Osteoclast presence and activity in the lesions
compared to non-lesion bone from predominantly the lateral compartment
was evaluated using osteoclast speciﬁc tartrate-resistant acid phosphatase
(TRAP) staining as well as immunohistochemical staining (IHC) of osteoclast
marker cathepsin K and monocyte/macrophage marker CD68.
Results: H&E staining: Subchondral sclerosis of bone below regions of
denuded cartilage was a consistent ﬁnding. Sclerosis was frequently ac-
companied by evidence of active bone remodeling, including reversal lines,
presence of osteoid, and increased numbers of osteoblasts and osteoclasts.
In some lesions there were islands of either necrotic bone or cartilage
cores (variably mineralized) within these areas of active remodeling. Some
of these islands were encased within bone, while others were in the
process of active remodeling characterized predominantly by osteoclastic
resorption.
TRAP Staining: BMLs exhibited enriched populations of osteoclasts com-
pared to non-lesion bone, as evidenced by the presence of TRAP positive
multinucleated osteoclasts in both the Haversian canals and marrow spaces
of subchondral bone. In contrast, TRAP positive osteoclasts in non-lesion
bone were scarce and if any, were likely to be restricted to the marrow
space. Interestingly, TRAP+ osteoclasts were mainly found to be in regions
below cartilage loss, where BMLs were frequently co-located.
Cathepsin K and CD68 IHC: Active bone resorption by osteoclasts was
conﬁrmed by positive cathepsin K and CD68 IHC and the appearance of the
classic osteoclast “ruﬄed border” and presence of Howships Lacunae on
the bone surface.
Conclusions: BMLs were associated with active bone remodeling, especially
in regions below denuded cartilage. Endochondral ossiﬁcation is involved
to some extent in new bone formation in a number of these lesions.
TRAP, CD68 and Cat K staining suggest that increased remodeling and the
consequent mineralization defects in BMLs may be attributed to increased
osteoclastic activity. Further investigation of the role of pathologic bone
remodeling in the development and progression of BMLs is warranted
given their pathological and clinical signiﬁcance.
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Purpose: Meniscal damage increases the risk of osteoarthritis (OA), acceler-
ating disease onset and severity. This study describes vascular penetration
